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Goals

5 |mprove short-term numericall prediction of: high impact
weather events suchias, severe thunderstorms, and flash
floods using data from the AIRS/AMSU and AMSR-E
Instruments: on the Aquai satellite.

Ithe Aquai satellite’s, ability. te ebtain data ever the Guli
oft Mexico promises te Improeve iorecasts ofi air mass
modification andireturn mojisture flew: from the Gulf:

Study/ surface cyclogenesis in and near the Guli- of
VIEXICO!




Research Plan

" Become familiar withi AIRS and AMSR-E
data qualities

= |nvestigate use ofi AIRS and AMSR-E
data using existing| toels

= [Jse AIRS retrieved soundings: directly

= Viodiy use o AIRS Inf ADAS ter maich
effective vertical reselution

= Use AIRS radiances in SDVAR system




Data Assimilation Using ADAS

= ARPS Data Analysis System (ADAS) used torassimilate
AlIRS retrieved sounding data in a high-resoelution
nonhydrostatic model:

ADAS is a Bratseth successive correction statistical
analysis that converges: te optimal interpolation.

Flexible system offingesting data  having|vanrying
SEUIrces and ohpservation densities.

Error echaracieristics of the data canibe speciiiedl by,
each seurce and By height abeve greund level.

Includes complex cloud analysis procedure that
Integrates clovdiiniermation irem|suliiace stations,
visible andiliR satelliterdata;, and radar rellectivity.




Data Error Statistics

ADAS requires error files for eachiof the data types it
Ingests.

Use comparison project soundings:

Atmospheric Radiation VMleasuring| Programi (ARM)

Southern Great Plains site (SGP) at Lamont, Oklahoma
(Land)

=CAugust 29, 2005 to Octoeber 117, 2005

Tropical Western Paciiic (IWVEP) ARM site (Ocean)
m September 16, 2005 until'the end off December 2005.




Compansoen Sounding Flltering

AlIRS retrievals are reported as point observations,
but due to the nature of the radiation; measurements
the values given are representative of layer averages.

Objective: determine lifiltering of background field
needed before computing observation;inerements

Compared AIRS with: layer averages off ARM SGP
and IWVP data:. Big caveat: INearest neighlbor Used.

AVErage over layers ol vamying thickness to
determine Which fitsylbest.

Alse tried applying arbarnes filterte the ARIVI
SEUNAINGS




Layer Average SGFP

l: 1
'350 or 850 SGP
—— 700 SO -— 700 SGP

— — 400 SGP — — 400 SGP
300 SGP 300 SGP

——

-
w

RMS(Delta T
P
RMS(Delta RH)
>

-
H

1500 2000 2500 3000
Thickness (m) Thickness (m)

Temperature Relative Humidity




Layer Averages WP

I
850 SGP
-— 700 SGP
— — 400 SGP
300 SGP

——

-
w

RMS(Delta RH)
a

e
s
D
8 15
w
=
@

-
H

1000 1500 1000 1500 2000 2500 3000
Thickness (m) Thickness (m)

Temperature Relative Humidity




Barnes: Fllter YWeighting

Replace layer averaging withra weightea
average filter that has a known response

function. Weights:

Response:

R(A)=exp(-L'n’/A*)




Response Curves

Barnes Filter Response
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Barnes Filter Testing
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09-10 April 2005 Case

= NWS rawinsonde observation: at Corpus Christi, Texas
at' 00 UTC on April 10; 2005 had 14 g/kg ofi water vapor
at. 850 mb; compared to only 5 g/kg ferecast by 12-h
NAM from 12 UNIC.

Alr mass modification and return flow: from the Guli of
Viexico could have influenced the: severe thunderstorm
outbreak that eccurred oni the aftermoon off April 10in
Central Texas to Oklahoma.
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AlRS SeuUnding

Vieisture Analysis
850-mb gv Analysis AIRS Impact
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Forecast 06 h and 12 h

AIRS Impact
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Forecast 24-h

AIRS Impact
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Analysis Results

= Comparison made between ADAS analysis including AIRS data
and ADAS analysis without the AIRS data
« AIRS profiles dried out the region right off the coast of
Texas/LLouisiana by about 1.75g/kg.
*  [Further to the south there ' was a moisture Increase areund
0.509/kg.

= ARPS model used to produce a 24 hour forecast.

= AIRS data contributed te ai 0.5 g/kg moisture increase [ust
off the Texas coast.

= Jlhere is a moisture decrease ofi 1.0 g/kg north and east of
the region oif meisture increase.

o Results ati 12 and 24 hours, shows:a smaller impact.

N@ significant difierence between the hackgroundfield was




Candidate Case
Early Katrina: 25 August 2005

Tropical Storm Katrina
August 25, 2005
11 AM EDT Thursday
NWS TPC/National Hurricane Center
Advisory 8
Current Center Location 26.2 N 79.3 W
Max Sustained Wind 60 mph
Current Movement W at 6 mph
Current Center Location
@® Forecast Center Positions
H Sustained wind > 73 mph
S Sustained wind 39-73 mph
(. Potential Day 1-3 Track Area
‘ B Hurricane Warning
ﬁ\ mmm [ropical Storm Warning
Z Tropical Storm Watch
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AMSR—E, 2005—-Aug—25, Nighttime Passes

Atmospheric Water Vapor, Zoom Foctor =
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SDVARWork Stanting

= \Worked with CRTIM group torgain access
fo code.

5 CRTM: currently intNCEP GSI

=Wl be implementing CRTIV IR
ARPS 3DVAR




Summary

AIRS data (Ocean) impact demonstrated for
one case for Gulf Coast

Separately had success in using AMSR-E
precipitation data to expand range ofi coastal
radars

Simple data error statistics used, continuing
efiorts to refine

Wil loercombining beth technigues inf anether
case study using ADAS, then testing SDVAR




